Reactive oxygen species (ROS) and reactive nitrogen species (RNS) are various forms of activated oxygen and nitrogen, which include free radicals such as superoxide ions (O 2 · Ϫ ), hydroxyl (OH · ) and nitric oxide radicals (NO · ), as well as non-free-radical species such as hydrogen peroxide (H 2 O 2 ) and nitrous acid (HNO 2 ). [1] [2] [3] In living organisms ROS and RNS can form in different ways. Normal aerobic respiration, stimulated polymorphonuclear leukocytes and macrophages, and peroxisomes appear to be the main endogenous sources of most of the oxidants produced by cells. [4] [5] [6] Exogenous sources of free radicals include tobacco smoke, ionising radiation, organic solvents and pesticides.
Oxidation does affect not only lipids. ROS and RNS may cause DNA damage that could lead to mutation. 12, 13) In addition, ROS and RNS have been implicated in more than 100 diseases, including malaria, acquired immunodeficiency syndrome, heart disease, stroke, arteriosclerosis, diabetes and cancer. 6, [14] [15] [16] When produced in excess, ROS can cause tissue injury, whilst, tissue injury can itself cause ROS generation. 12) Nevertheless, all aerobic organisms, including human beings, have antioxidant defenses that protect against oxidative damage and numerous damage removal and repair enzymes to remove or repair damaged molecules. 8, [17] [18] [19] However, the natural antioxidant mechanisms can be inefficient, hence dietary intake of antioxidant compounds becomes important. 5, 16, 20, 21) Although there are some synthetic antioxidant compounds, such as butylated hydroxytoluene (BHT) and butylated hydroxyanisole (BHA), which are commonly used in processed foods, it has been reported that these compounds may have side effects. [22] [23] [24] [25] [26] [27] [28] In addition, it has been suggested that there is an inverse relationship between dietary intake of antioxidant-rich foods and the incidence of a number of human diseases. 29, 30) Therefore, research into the determination of natural antioxidant sources is important.
In this study, it is aimed to determine the antioxidant activity (AA) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity (DPPH-RSA), reducing powers (RP) and amount of total phenolic compounds (APC) of the some medicinal plants which have been used especially in Eastern Turkey. 
MATERIALS AND METHODS

Collection of Plants, Identification and Extraction
(AEF 21172). Activity studies were performed on decoctions (5%) and/or methanolic extracts (5%) of used parts of plants in the treatment. Extraction solvents and parts of plants were chosen by taking consideration the usage form of plants by public. Methanol extract was evaporated and then lyophilized, water extract was directly lyophilized. In the AA and DPPH-RSA studies, different concentration ranges were studied and data of 50, 100, 250 and 500 mg/l concentrations were given in all figures.
Determination of Antioxidant Properties The in vitro antioxidant activity tests (Thiobarbituric acid test-TBA test) were carried out using the lipid peroxidation of liposomes assay where the TBA test has been applied to assess the efficacy of the compounds to protect liposomes from lipid peroxidation. 31 32) This activity is given as IC 50 RS (mg/l extract concentration required for 50% inhibition of the DPPH radical absorbance at 517 nm) and % DPPH radical scavenging that is calculated in equation; % DPPH radical scavenging ϭ((control absorbanceϪextract absorbance)/(control absorbance))ϫ100
Control was the test solution without extract. Reducing power assays were carried out as described previously. 33) Reducing powers of the extracts were expressed as ascorbic acid equivalent (Asc. Acid Eq.) using calibration curve.
Determination of amount of total phenolic compounds was carried out as described previously. 34) Gallic acid was used as a standard phenolic compound. The phenolic compound content was determined as gallic acid equivalent using calibration curve.
RESULTS
All extracts show antioxidant potential (Figs. 1a-h ). The highest peroxidation inhibitions are shown by aqueous extracts of C. taurica and R. pimpinellifolia (IC 50 : 0.00022 mg/l and IC 50 : 23 mg/l, respectively in Fig. 2) . Extracts, which have relatively higher APC, have relatively higher peroxidation inhibition ability except methanolic extract of G. verum. In all extracts, there is a statistically significant correlation between RP and APC. However, there is no correlation between DPPH-RSA and APC in S. sempervivoides, C. taurica, R. pimpinellifolia, and between AA and APC in S. sempervivoides, C. taurica, R. pimpinellifolia, M. neglecta and methanol extract of G. verum. Methanolic extracts of G. verum has more effective peroxidation inhibition ability although relatively lower APC than its water extract. In addition, although it has about the same APC with U. dioica, it is more effective antioxidant.
DISCUSSION
These plants have various compounds [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] and also the most of them contain phenolic compounds, especially flavonoids. Flavonoids generally have antioxidant potential. 55 ) Therefore, their AA, DPPH-RSA, RP could be caused by these phenolic compounds. As can be seen form the Figs. 1a-h, extracts which have high APC also have high AA.
Peroxidation is a chain reaction which can be initiated by a reactive radical abstracting an electron from a nonradical. Thus, a radical is transformed to a nonradical. However, simultaneously a new radical can be formed and so reaction can continue. In the presence of phenolic compounds, hydrogen with an electron can be donated from phenolics, thus radical can be scavenged. Because of the resonance stability, newly formed phenoxy radical is more stable than former radical. Thus, chain reactions can be retarded. 7) In addition, easily donating an electron is an indicator of RP of an extract. A statistically significant correlation between RP and APC in all extracts supports this (pϽ0.05).
In contrast to RP and APC, there is no correlation between DPPH-RSA and APC, between AA and APC in the some extracts. AA and DPPH-RSA values of extracts which have relatively higher APC reached the maximum level at lower concentrations than 500 mg/l (Figs. 1b, d, e) . Therefore, concentration dependent increasing of activities is not like that of APC assay. Therefore, we could not find a correlation between these.
Methanol extract of G. verum has higher AA than its water extract. In contrast, DPPH-RSA, RP and APC of methanolic extract are lower than water extract. At first glance, it can be thought as a contradiction. Nevertheless, it should be kept in mind that AA is the consequence of cooperative behaviors of all antioxidant properties (e.g. radical scavenging, reducing power, decomposition of peroxides). 32) In addition, solubility of a phenolic compound in the peroxidation environment can affect its activity. In the AA assay, we used bovine brain homogenate which consist of a polar tampon phase and an apolar biological mater phase. Methanolic extract contains more apolar compounds than water extract. Decrease in the polarity of a compound causes an increase of solubility of the compound in the apolar phase in which peroxidation occur. Therefore, methanolic extract of G. verum can be more effective antioxidant than its water extract.
